Abstract
Introduction
To maintain and develop a local community is one of critical issues for Japanese future. Japanese government announces 'regional revitalization' as an important theme and implements various policies. A local enterprise plays a leading role of revitalizing local community's economy. Business advancement of a local enterprise is an essential factor for revitalization of local community. Effective Information Technology (IT) utilization is one of the critical issues not only for a large enterprise but also for a small and medium-sized enterprise (SME) in local community. Just introducing IT or increasing IT investment amount is not sufficient to improve business value by using IT. An enterprise must enhance IT management maturity for effective IT utilization. This study defines IT management maturity as the level of organizational IT capabilities for business-IT alignment. Business-IT alignment can be defined as a set of processes for correlating business planning, business implementation, IT planning, and IT infrastructure [1] . There is some previous research which focuses on identifying an influential factor on business-IT alignment [2, 3, 4] . Therefore, these factors are related to IT management maturity. Although some factors influencing on IT management maturity are identified and a way to improve IT management maturity is proposed in the previous research [5] , a study on a relationship between efforts for IT management and IT effects for business has not been sufficiently conducted. There is a report that IT introduction is not encouraged in SMEs when business effects of IT introduction are not clear [6] . To encourage IT management in local enterprises, it is necessary to clarify expected IT effects derived from IT management efforts. This study explores a causal relationship between IT management maturity and IT effects by conducting a field study using questionnaire survey for enterprises in Akita prefecture. A local enterprise can understand the importance of improving IT management maturity and how IT management maturity impacts on IT effects. This study can provide new insight about a way to improve IT utilization level for a local enterprise. Figure 1 shows the research framework of this study.
Research Framework

Figure 1 Research framework
Some assessment frameworks of IT utilization maturity have been suggested. COBIT suggested by ISACA is a well-known framework for the governance and management of enterprise IT [7] . Luftman [8] identifies six factors determining business-IT alignment level. Kadono and Tsubaki [9] examine IT management level using six constructs. METI (Ministry of Economy, Trade and Industry) [10] assesses IT management level in a Japanese company using seven functions. Although COBIT framework is important, empirical study on IT utilization assessment using COBIT framework is currently scarce. This study employs seven constructs to measure IT management maturity: (1) top management leadership, (2) communications, (3) outsourcing, (4) governance, (5) partnership, (6) IT skills, and (7) IT infrastructure. Selection of these constructs is based on previous research [8, 9, 10] . IT management maturity is measured by the seven constructs. IT management maturity can be defined as integrated index of the seven constructs.
This study examines a relationship between IT management maturity and IT effects. IT effects can be defined as business effects derived from IT use. Various IT effects have been suggested by many researchers. Zuboff [11] shows two IT effects: automate and informate.
Research on gaining competitive advantage by using IT was positively conducted in the 1980s. In addition to automation and informatization, IT effects such as enhancement of bargaining power, transformation of competitive rule, creation of new business were suggested [12, 13, 14] . Kudo and Yasuda [15] identify eight constructs for IT effects based on research on strategic use of IT in the 1980s. Kaplan and Norton [16] suggest 'strategy maps' as a framework to connect IT assets with value creation process. This framework employs four perspectives of balanced scorecard (BSC): learning and growth, internal business processes, customer, and financial performance. Based on the previous IT effects research [15, 16] , this study employs seven constructs for IT effects: (1) financial effect, (2) product and service improvement, (3) business scale enlargement, (4) business process transformation,
bargaining power enhancement, (6) decision-making sophistication, and (7) efficiency improvement.
Hypothesis in this study is as follows:
HYPOTHESIS 1: IT management maturity has positive impact on IT effects in local enterprises.
This study explores the relationship between IT management maturity and IT effects for enterprises in Akita prefecture by testing the hypothesis. The data is collected through a questionnaire survey. There have been few implementations of empirical study on IT utilization for a local enterprise to date. This study provides one insight or evidence for further research on approach to improve IT management maturity for general local enterprises including enterprises in Akita prefecture.
Methods
Data Collection
Questionnaire survey by mail is conducted to collect data. The period of survey is mid-September 2012 to late October 2012. Companies whose headquarters are located in Akita prefecture and whose more than 20 employees are employed are selected. The directory of companies, company information file of 2011 edition by Tokyo Shoko Research (TSR), is used to sample the companies. The questionnaire is sent to 1016 persons in charge of business planning or information system. 331 complete sets of valid responses including various industry types are received. Table1 shows characteristics of the respondents. Most of the respondents are management (N=143) or belong to general affairs department (N=137). The level of director has the largest number of the respondents (N=144), followed by manager and section chief.
IT management maturity
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IT effects
Shuhei KUDO International Journal of Japan Association for Management Systems Table 2 shows distribution of industry type in the sample. The sample size of manufacturing industry has the largest number (N=107), followed by wholesale and retail and construction industries. Table 3 shows a cross-tabulation table of two variables, the number of employees and annual revenue (in billion yen) in the sample. The category of "20 to 50 employees and 0.5 to 5 billion yen" has the largest number (N=104), followed by "50 to 100 employees and 0.5 to 5 billion yen" (N=74) and "20 to 50 employees and less than 0.5 billion yen" (N=47).
Measure
This study places total 37 measurement items in the seven IT management constructs and total 38 measurement items in the seven IT effect constructs. Each item of IT management constructs is measured using five-point scales, ranging from 1 = this does not fit the organization to 5 = this strongly fits the organization. Each item of IT effect constructs is measured using five-point scales, ranging from 1 = IT does not contribute to this to 5 = IT strongly contributes to this.
Cronbach alpha coefficients are calculated to confirm the internal consistency of each construct. Statistical software, PASW Statistics 18.0.0 of SPSS Inc. is used for the calculation. As shown in Table 4 , all of the figures in both IT management and IT effect constructs are of sufficient size. Confirmatory Factor Analysis (CFA) assumed covariance among the seven constructs using maximumlikelihood method is conducted to confirm the validity of the constructs in this study. Figures of factor loadings in most items in IT management constructs are positive and of sufficient size (see Appendix Table A) . Also, figures of factor loadings in most items in IT effect constructs are positive and of sufficient size (see Appendix Table B ). This implies that the content validity in this study is supported. Table 5 shows the correlation coefficients among the seven IT management constructs calculated by the seven factors CFA. Similarly, Table 6 shows the correlation coefficients among the IT effect constructs.
All of the figures of correlation coefficients among the constructs are positive and of sufficient size both in IT management and IT effects. This means that the construct validity in this study is supported.
As a result of these analyses, using seven constructs (top management leadership, communications, outsourcing, governance, partnership, skills, and infrastructure) to measure IT management maturity and seven constructs (financial effect, product and service improvement, business scale enlargement, business process transformation, bargaining power enhancement, decision-making sophistication, and efficiency improvement) to measure IT effects is validated. 
Data Analysis
A construct score of each construct employed in this study is calculated by using factor scores coefficients calculated by the seven factors CFA and mean deviation of each measurement item [17] . Amos version 18.0.0 of SPSS Inc. is used for the seven factors CFA. IT management maturity as integrated index of the seven constructs in IT management is measured by means of principal component scores calculated by PCA (Principal Component Analysis) using variancecovariance matrix. The construct scores are used for the PCA. The validity of the integrated index is examined in terms of values of eigenvector and proportion. General IT effect as integrated index of the seven constructs in IT effects is also measured by using a similar method. PASW Statistics 18.0.0 of SPSS Inc. is used to conduct the PCA. The hypothesis in this study is statistically tested with path analysis using construct scores and principal component scores. Furthermore, this study examines a causal relationship between IT management maturity and IT effects, focusing on enterprises whose IT management maturity is comparatively high. This study chooses the top 50 enterprises for IT management maturity in the sample of this study and analyzes the causal relationship. Table 7 shows the result of PCA for IT management maturity. The result of PCA for general IT effect is shown in Table 8 . In both IT management and IT effects, only the eigenvalue of the first principal component is more than one. In IT management, the proportion of the first principal component is 77.4%. The all signs of eigenvectors of the first principal component are positive for the IT management seven constructs. In IT effects, the proportion of the first principal component is 71.2%. The all signs of eigenvectors of the first principal component are positive for the IT effect seven constructs. Therefore, in both IT management and IT effects, employing the first principal component as the integrated index of the seven constructs is validated. This study regards the integrated index of the seven IT management constructs as IT management maturity and that of the seven IT effect constructs as general IT effect. IT management maturity and general IT effect are calculated by using the first principal component score. Figure 2 and Table 9 show a path analysis of influence of IT management maturity on general IT effect. The path from IT management maturity to general IT effect is statistically verified (p < 0.001). The standardized coefficient is 0.67. The value of the multiple correlation coefficient square is 0.45. This result shows that IT management maturity has a significant positive impact on Shuhei KUDO International Journal of Japan Association for Management Systems general IT effect. Therefore, the hypothesis in this study is statistically supported. This study also investigates a causal relationship between IT management maturity and each IT effect. Figure 3 and Table 10 show a path analysis of influence of IT management maturity on each IT effect. The values on the paths are standardized coefficient. IT management maturity has a significant positive impact on every IT effect. The results imply that IT management maturity has the most effect on bargaining power enhancement and the second most influence on product and service improvement. The effect of the efficiency improvement is affected least.
Results
Principal Component Analysis
Analysis of Causal Relationship
To clarify the characteristics of IT effects in an enterprise group whose IT management maturity is comparatively high, this study analyzes the causal relationship between IT management maturity and IT effect in the top 50 enterprises for IT management maturity in the sample of this study. As shown in Figure 4 and Table 11 , in the enterprise group of high IT management maturity, impact on IT effects of decisionmaking sophistication and efficiency improvement is greater compared with the other IT effects. Figure 4 Influence on IT effects in the top 50 enterprises In the top 50 enterprises for IT management maturity, this study explores relationship between enterprise scale and IT management maturity and IT effects. In this study, large scale is defined as the number of employees is equal to or more than 100 and the annual revenue is equal to or more than five billion yen. Small scale is defined as the number of employees is equal to or more than 20 but less than 100 and the annual revenue is less than five billion yen. Average score of IT management maturity in large scale enterprises is 1.44 (N=9). In small scale enterprises, the average score is 1.39 (N=29). Figure 5 shows average general IT effect scores of each enterprise size in the top 50 enterprises for IT management maturity. Average general IT effect score of large scale enterprises (1.12) is greater than that of small scale enterprises (0.94). 
Discussions
Implications
This study explored a causal relationship between IT management maturity and IT effects in enterprises located in Akita prefecture. Results show that IT management maturity positively affects IT effects. This implies that improving IT management maturity is important for even local enterprises to enhance business value by using IT. IT management maturity is the integrated index of the seven IT management constructs. Efforts to improve the seven IT management constructs are essential to gain expected business value from IT investment. This study examined the relationship between IT management maturity and each IT effect. The results show that IT management maturity has a positive impact on every IT effect. Especially, influence on bargaining power enhancement and product and service improvement are comparatively larger than the other effects. This implies that the objective of IT management is mainly reinforcing a relationship with customers and the IT effect of efficiency improvement is not so valued in enterprises in Akita prefecture. This study also analyzed a causal relationship between IT management maturity and IT effects in the top 50 enterprises for IT management maturity in the sample of this study. The results show that the impact on IT effects of decision-making sophistication and efficiency improvement is greater than the other effects. This implies that improving IT management maturity is predicated to achieve IT effects such as decision-making sophistication and efficiency improvement. In other words, without solving organizational issues such as changing the way of work and cooperation among employees, local enterprises are not able to gain decision-making sophistication and efficiency improvement by using IT. The result of analyzing the relationship between enterprise scale and IT management maturity and IT effects implies that there is a possibility that larger enterprises can obtain higher IT effect by improving IT management maturity compared with smaller enterprises.
Limitations and Future Research
Further research on the relationship between IT management maturity and IT effects focusing on decisionmaking sophistication and efficiency improvement is required. A specific effort for IT management affecting a way of decision-making and efficient business operation should be identified. This study does not examine the characteristics of the enterprise group whose IT management maturity is high in detail. It is necessary to investigate a key factor to improve IT management maturity for local enterprises. This study samples only enterprises of Akita prefecture. Analyzing the difference of the causal relationship between IT management maturity and IT effects between Akita prefecture and other areas in Japan will suggest useful knowledge to develop general approach to improve IT utilization in a local enterprise. This study uses the data collected in 2012.
It is necessary to analyze changes of the IT management maturity and IT effects over time by collecting new data in the future. Refining the research framework is also required. In IT management maturity framework, COBIT maturity framework can be introduced to measure IT management maturity in a local enterprise. In IT effects framework, this study employs mainly IT effects suggested in the 1980s. It is necessary to reinvestigate IT effects for a local enterprise from more contemporary viewpoint. .89
A business manager is involved in a business transformation project driven by IT (top2) .90
A business manager actively communicates with the person in charge of IT (top3) .86
A business manager informs employees of IT strategy (top4) .84
A business manager proposes IT-based way of business support (top5) .83
A business manager encourages and supports internal IT utilization (top6) .73
(2) communications
The person in charge of IT is involved in a business strategy development process (comm1) .85
A business manager monitors IT utilization in a company by communicating with the person in charge of IT (comm2) .88
The person in charge of IT understands business strategy (comm3) .87
The person in charge of business understands IT environment in a company (comm4) .83
Internal information and opinions are shared and exchanged with other business units by IT (comm5) .72
Information and a training course on information security are provided to business partners (comm6) .61 .89
IT vendors are assessed by using a service level criterion defined in a company (out4) .89
(4) governance
Costs for IT introduction and maintenance are monitored and optimized (gov1)
.66
Employees' access to information system is controlled in response to administrative authority (gov2)
.72
There is a mechanism to detect frauds and errors in information system (gov3)
.82
Risks related to IT are identified and the countermeasures are developed (gov4)
.90
Information security policy is developed (gov5)
.85
A business continuity plan against computer outage is developed (gov6)
.78
(5) partnership
A business unit understands business value generating from IT utilization (part1)
Objectives and risks are shared between business managers and employees (part2) .82
Business units and the person in charge of IT trust in each other (part3) .85
IT is introduced with the convenience of business partners and customers in mind (part4) .77
A regular workshop including business partners to utilize common information system is held (part5) .62
(6) IT skills
Requests pertaining to IT skills from business managers and employees are explored (skill1)
.75
A manual for personnel training related to IT utilization is developed (skill2)
.83
A training course or an education activity related to IT is held regularly or on an as-needed basis (skill3)
Help desk for internal or external IT is prepared (skill4)
.71
A training course for information security is held for employees (skill5) .75 .79
Increase of market share (finance4)
Increase of return on investment (finance5)
.74 (2) product and service improvement Increase of added value for product and service (product1) .75
Development of a new product and service (product2) .80
Effective promotion for product and service (product3) .82
Brand enhancement (product4) .80
Expansion of product variety (product5) .77 (3) business scale enlargement Enlargement of production scale (scale1)
.67
Enlargement of sales scale (scale2)
.68
Enlargement of sales channel (scale3)
.79
Implementation of forward integration (scale4)
.95
Implementation of backward integration (scale5)
.94
Creation of new business (scale6)
.73 (4) business process transformation Development of collaborative system with suppliers and distributers (process1) .61
Redesign of a business process (process2) .87
Standardization of work flow (process3) .83 .74
Increase of volume of transaction with a particular supplier (bargaining2) .74
Review of parts and raw materials (bargaining3) .72
Exploitation of new customers (bargaining4) .72
Increase of the ability to correspond to individual customer needs (bargaining5) .81
Increase of volume of transaction with a particular customer (bargaining6) .82 (6) decision-making sophistication Improvement of the precision of decision-making (decision1)
Increase of speed for decision-making (decision2)
Effective supervision of company activities (decision3) .70
Increase of the ability for experiment (decision4) .63
Increase of the ability to collect and manage market information (decision5)
(7) efficiency improvement
Reduction of trouble or error for business operation (efficiency1)
Increase of speed of business operation (efficiency2)
.77
Reduction of business man-hours (efficiency3)
.80
Reduction of personnel for business operation (efficiency4)
Reduction of space or facilitation for business operation (efficiency5)
. 70 Shuhei KUDO International Journal of Japan Association for Management Systems
